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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lactic acid production technique by fermentation method so as to effect 
high production efficiency. 

SOLUTION: This method for producing lactic acid comprises the steps of culturing lactic acid-producing bacteria in 
the presence of an externally added pyruvic acid to produce the lactic acid in the medium and then collecting the 
thus produced lactic. acid. . 
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* NOTICES *. 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. r 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the lactic acid characterized by extracting the lactic acid which cultivated 
the lactic-acid generation bacillus under existence of the pyruvic acid added from the exterior, was made to 
generate a lactic acid in a culture medium, and was generated. 

[Claim 2] The manufacture approach of the lactic acid according to claim 1 characterized by a lactic-acid 
generation bacillus belonging to Coryne bacterium. 

[Claim 3] The manufacture approach of the lactic acid according to claim 2 characterized by a lactic-acid 
generation bacillus being Corynebacterium guru TAMIKAMU. 

[Claim 4] The manufacture approach of the lactic acid according to claim 1 characterized by a lactic-acid 
generation bacillus belonging to Brevibacterium. 

[Claim 5] The manufacture approach of the lactic acid according to claim 4 characterized by a lactic-acid 
generation bacillus being a BUREBI bacterium RAKLJTO fur mentum. 

[Claim 6] The lactic acid obtained by the approach of cultivating a lactic-acid generation bacillus under existence of 
the pyruvic acid added from the exterior, making generate a lactic acid in a culture medium, and extracting from a 
culture medium. ' 

[Claim 7] The lactic-acid generation accelerator characterized by containing a pyruvic acid. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lactic-acid manufacture approach using a specific fermentation 

(lactic-acid generation reaction) accelerator that productive efficiency is high. 

[0002] 

[Description of the Prior Art] The lactic acid is used for manufacture of sake, Biel, a soft drink, pickles, soy sauce, 
or bread-making as a food additive, and is further used also as chemistry raw materials, such as drugs, agricultural 
chemicals, or cosmetics. The ester which are the derivatives of a lactic acid, such as ethyl lactate and butyl lactate, 
is used also as a solvent with high safety, and a cleaning agent. And growth of the future [ polylactic acid / which is 
the polymer of a lactic acid / application / a biodegradability polymer application, / of a living body adaptation 
medical polymer ingredient ] is expected. The lactic acid is useful as these chemistry raw materials. 
[0003] Before, lactic-acid manufacture by bacterial coupling is performed using the fermentation of the various 
microorganisms which have lactic-acid generative capacity by using the saccharide from cane sugar, grape sugar, 
and starch and the cellulose system matter as a raw material. However, fermentation productive efficiency, such as 
a generation rate, is still insufficient, and amelioration about this point is desired. 

[0004] Then, the approach of adding a yeast extract, a peptone; a meat extract, a malt extract, etc. to a 
fermentation culture medium for the purpose of raising the productive efficiency of a lactic acid in the case of lactic 
acid fermentation is learned well. Although it is thought that adding these matter is offering the growth essential 
nutrient of the microorganism which mainly contains a vitamin, amino acid, a nucleic acid, minerals, etc., the reason 
whose effectiveness of lactic-acid-fermentation production improves within a microorganism with these compounds 
is not clear. 

[0005] Moreover, adding the soybean protein hydrolysis product (soy bean hydrolyzate) which contains a mevalonic 
acid (mevalonic acid) and various kinds of amino acid in a fermentation culture medium for the purpose of gathering 
the production rate of a lactic acid is also known (608 Bioscience Biotechnology & Biochemistry. 61(4):604- 1997). 
However, the reason the rate of lactic acid fermentation increases about these additives similarly too is not clear. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the lactic-acid manufacturing 
technology by the bacterial coupling which can do so high productive efficiency with the compound with which 
having the effectiveness of raising the productive efficiency of lactic acid fermentation until now was not known. 
[0007] 

[Means for Solving the Problem] As a result of this invention person's inquiring wholeheartedly about the matter 
which promotes lactic acid fermentation (the phrase "fermentation" fermentation [ which is used by this invention ] 
becoming also means a lactic-acid generation reaction without growth of the microorganism to be used), it found 
out that the productive efficiency of a lactic acid improved remarkably by adding the specific compound with which 
the lactic-acid generation promotion operation was not conventionally known by the fermentation culture medium. 
The specific compound of this invention is a pyruvic acid (pyruvic acid). It is shown clearly that a lactic acid 
generates the lactic acid fermentation from the saccharide by the lactic-acid generation bacillus from the pyruvic 
acid generated by the glycolytic pathway in the microorganism inside of the body. Although the pyruvic acid added 
by the fermentation culture medium of this invention was the same compound as the pyruvic acid generated by 
glycolytic pathway, it turned out that this addition pyruvic acid has the effectiveness which cannot be expected at 
all. Usually, in a general chemical reaction system, the augend of the reacting matter of a raw material system brings 
about increase of the matter of a product. However, the amount of increases of the product does not exceed the 
augend of a raw material system. 

[0008] However, in this invention, by adding a pyruvic acid to a fermentation culture medium, it becomes remarkably 
high, and the effectiveness continues continuously and a lactic-acid generation rate also increases notably as 
compared with an additive-free case rather than the amount of lactic acids to which increase of the amount of 
generation of a lactic acid originates in the pyruvic acid added by the fermentation culture medium. And the output 
rate of a glucose also increases. That is, the pyruvic acid added by the fermentation culture medium has the 
effectiveness like the priming when pumping up well water. The reason the pyruvic acid added by the fermentation 
culture medium has such effectiveness is not clear. However, the reason like the following can be considered as a 
reason of the effectiveness presumed. 

[0009] From a pyruvic acid, a lactic acid faces that fermentation generation is carried out, and consumption of 
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NADH (nicotinamide adenine dinucleotide reduction type) participates in this reaction. On the other hand, it is 
thought that NADH is the inhibitor of the enzyme which carries out the catalyst of the reaction from the 
giyceraldehyde 3-phosphate which is the precursor of the pyruvic acid in glycolytic pathway to a pyruvic acid. 
Therefore, when a pyruvic acid is added by the lactic-acid-fermentation culture medium from the outside of 
glycolytic pathway, as a result of consuming NADH and canceling catalyst inhibition, as compared with pyruvic-acid 
addition before, the reaction path from giyceraldehyde 3-phosphate to a pyruvic acid and a lactic acid advances 
smoothly according to a rank, and is presumed whether lactic-acid generation is promoted. Of course, this invention 
is not limited to such a reason for presumption. 

[0010] Namely, this invention (1) A lactic-acid generation bacillus is cultivated under existence of the pyruvic acid 
added from the exterior. The manufacture approach of the lactic acid characterized by extracting the lactic acid 
which was made to generate a lactic acid in a culture medium, and was generated, (2) The manufacture approach of 
the lactic acid the above-mentioned (1) publication characterized by a lactic-acid generation bacillus belonging to 
Corynebacterium, (3) The manufacture approach of the lactic acid the above-mentioned (2) publication 
characterized by a lactic-acid generation bacillus being Corynebacterium guru TAMIKAMU, (4) The manufacture 
approach of the lactic acid the above-mentioned (1) publication characterized by a lactic-acid generation bacillus 
belonging to Brevibacterium, (5) The manufacture approach of the lactic acid the above-mentioned (4) publication 
characterized by a lactic-acid generation bacillus being a BUREBI bacterium RAKUTO fur mentum, (6) lactic-acid 
generation bacillus is cultivated under existence of the pyruvic acid added from the exterior (with "culture" in this 
invention). Lactic acid obtained by the approach of also including and carrying out semantics of performing matter 
production without growth of a microorganism, making generate a lactic acid in a culture medium, and extracting 
from a culture medium (7) It is related with the lactic-acid generation accelerator characterized by containing a 
pyruvic acid. 
[0011] 

[Embodiment of the Invention] If it removes that this invention adds a specific compound to a fermentation culture 
medium, a well-known lactic-acid-fermentation technique can be used, and there is especially no limit. Moreover, 
this invention offers the lactic-acid manufacture approach of the effectiveness from Takao by adding the pyruvic 
acid of the specified quantity to a fermentation culture medium. 

[0012] As long as generation of a lactic acid is accepted to be the fermentation of this invention, you may carry out 
by any under an anaerobic condition or aerobic conditions. It is suitably chosen with the microorganism kind which 
whether it ferments under an anaerobic condition or it carries out under aerobic conditions use. The fermentation 
culture medium of this invention means the "place" where generation of a lactic acid is performed on an anaerobic 
condition or aerobic conditions, and as usually shown with the microorganism kind used at the "place" by generation 
of the lactic acid accompanied by growth of a microorganism, or the example which carries out a postscript lactic- 
acid generation without growth of a microorganism is performed. 

[0013] An anaerobic condition can be carried out by aeration, such as carbon dioxide gas and inert gas (nitrogen 
gas, argon gas, etc.), or the approach of non-aeration. Moreover, the aeration of the gas containing oxygen gas can 
perform aerobic conditions. 

[0014] The fermentation micro organism used by this invention can also use the thing extracted from the nature 
which has the capacity which generates L-lactic acid or D-lactic acid under existence of a saccharide, or whether a 
transformation is carried out so that a lactic-acid generation gene may function and the becoming microorganism. 
Specifically For example, a RAKUTO bacillus (Lactobacillus) group, A streptococcus (Streptococcus) group, a 
PEDIOKOKKASU (Pediococcus) group, An AEROKOKKASU (Aerococcus) group, a KARUBO bacterium 
(Carbobacterium) group, An enterococcus (Enterococcus) group, an ERISHIPEROTORIKKUSU (Erysipclothorix) 
group, The Gemella (Gemella) group, a grotesque BIKATERA (Globicatella) group, A RAKUTO KOKKASU 
(Lactococcus) group, the Leuconostoc (Leuconostoc) group, A tetra-GENOKOKKASU (Tetragenococcus) group, a 
VAGOKOKKASU (Vagococcus) group, A coryneform group of bacteria (Corynebacterium, Brevibacterium), The 
Mycobacterium (Mycobacterium) group, the Arthrobacter (Arthrobacter) group, The microorganism belonging to an 
ESHIERICHIIA (Escherichia) group, a Serratia (Serratia) group, an ANAEROBIOSUPIRAMU (Anaerobioapirillum) 
group, and the Rhizopus (Rhizopus) group can be mentioned, in addition detailed algae can also be used. 
[0015] As an example of the above-mentioned transformation microorganism, recombination yeast 
(AppI.Environ.Microbiol., 1999, Sep;65(9);421 1-4215), recombination Escherichia coli (AppI.Environ.Microbiol., 1999, 
Apr;65(4);1 384-1 389), etc. can be mentioned. Even when the microorganism which has these lactic-acids generation 
ability is independent one kind, it is good, and it can also mix and use two or more sorts. In addition, when the lactic 
acid manufactured by the approach of this inventiori~with a natural thing is used for the application of a food additive 
etc., use of a pathogenic microorganism should be avoided also in the above-mentioned use microorganism. 
[0016] the utilization carbon source saccharide from which the pyruvic acid which are the requirements for an 
indispensable configuration of this invention becomes a fermentation culture medium in the lactic-acid manufacture 
approach of this invention with the raw material of lactic-acid generation — receiving — about — 1 / 2000 mole 
ratios -1/2 mole-ratio extent (when polysaccharide is used, it is a conversion mole ratio to monosaccharide) — 
desirable — about — it is added with 1 / 500 mole ratios -1/5 mole-ratio extent The productive efficiency of a 
lactic acid is notably raised by addition of this pyruvic acid. 

[0017] The pyruvic acid used by this invention may be the gestalt of the acid of isolation, for example, may be the 
gestalt of salts, such as sodium salt and potassium salt 

[0018] As a utilization carbon source of other fermentation culture media, as long as each what are conventionally 
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well-known can use it, a fermentation micro organism grows and a lactic acid is generated as a utilization carbon 
source of the microorganism which has lactic-acid generative capacity, it is suitably chosen by the use 
microorganism. As a utilization carbon source, a glucose, a maltose, corn starch, a blackstrap molasses, corn steep 
liquor, the saccharide from the cellulose system matter, etc. are used, for example. 

[0019] Moreover, as a nitrogen source, a urea, a yeast extract, HEPUTON, a whey, etc. are used. Moreover, 
potassium phosphate, magnesium sulfate, Fe (iron), Mn (manganese) compound, etc. are used as an inorganic 
substance nutrient. Furthermore, pH regulator of a culture medium can also be used. 

[0020] Any generation method of a batch process and continuous system is possible for generation of a lactic acid. 
Moreover, the generation method which supports a fermentation micro organism to immobilization support is also 
possible. For performing lactic acid fermentation, the microorganism which has lactic-acid generation ability in the 
above-mentioned culture medium is inoculated, for example, a culture medium pH is preferably performed about by 
about five to eight about two to about nine. Although not limited especially concerning lactic-acid generation 
temperature, it is usually carried out at about about 20-40 degrees C. However, depending on the fermentation 
micro organism to be used, it is possible also at still higher temperature. It is not limited, especially concerning the 
reaction time which lactic-acid generation takes, but as long as the effectiveness of this invention is accepted, it 
carries out by the generation reaction time of arbitration. Optimization of these conditions can be easily defined in 
this contractor. 

[0021] Although this invention becomes by extracting the lactic acid which carried out in this way and was 
generated, the well-known approach used in the manufacture process by the conventional lactic acid fermentation 
as a separation concentration means of a lactic acid can be used. The organic solvent extraction method using 
solvents which consist of such a well-known approach adding for example, 1 milk of lime, and neutralizing, such as 
the calcium-lactate recrystallizing method and the 2 ether, the esterification separation method which esterifies 3 
generation lactic acid in alcohol, the chromatography separation method using 4 ion exchange resin, the 
electrodialysis process using 5 ion exchange membrane, etc. are mentioned. Therefore, the lactic acid obtained by 
the approach of this invention may be the gestait of ester, such as a salt not only with the lactic acid of an isolation 
mold but sodium, a potassium, etc., and methyl ester, ethyl ester. 
[0022] 

[Example] Hereafter, although it explains that this invention is also at an example, this invention is not limited to 
such an example. 
[0023] [Example 1] 

Generation and 4g of extraction ureas of a lactic acid by Corynebacterium guru TAMIKAMU (Corynebacterium 
glutamicum) ATCC13032, 2S0414g, KH2P04 0.5g, K2HP04 0.5g, (NH4) MgS04.7H20 0.5g, FeS04.7H20 20mg, 
MnS04, 2O20 mg nH, and D-biotin 200microg, thiamin hydrochloride 100microg, 1g of yeast extracts, 1g of casamino 
acids, and the culture medium of 500ml of distilled water (pH6.6) are poured distributively to the Erlenmeyer flask of 
every 100ml 500ml **. 4ml of 120 degrees C of glucose water solutions is added to what carried out sterilization 
processing for 1 5 minutes 50 sterilized%. Inoculation of Corynebacterium guru TAMIKAMU (Corynebacterium 
glutamicum) ATCC13032 was carried out, and shaking culture was carried out at 33 degrees C for 14 hours (aerobic 
culture). Centrifugal separation (8000g, 20 minutes) recovered the fungus body after culture termination. The 
obtained fungus body whole quantity was offered as a sample for the following reactions. 

[0024] 2S04 23g, KH2P04 0.5g, K2HP04 0.5g, (NH4) MgS04.7H20 0.5g, FeS04.7H20 20mg, MnS04, 2020 mg nH, 
and D-biotin 200microg, thiamin hydrochloride 100microg, The culture medium of 500ml of distilled water is put into 
the jar fermenter of 1L **, glucose 180mM is added as a utilization carbon source, and the whole quantity of the 
above-mentioned fungus body was stirred loosely (200rpm), and was made to react in 33 degrees C in the condition 
of having sealed moreover, after adding pyruvic-acid sodium 10mM. When centrifugal separation of the culture 
medium was carried out 4 hours after (8000rpm, 1 5 minutes, 4 degrees C) and the obtained digestive liquor was 
analyzed, the amounts of lactic-acid generation were 77.4mM(s). Moreover, glucose consumption was 64.1 mM(s). 
[0025] [Example 2] Except having changed the - [example 5] lactic-acid generation reaction time into reaction time 
given in Table 1, respectively, it carried out on the completely same approach as an example 1, and conditions, and 
these reaction results were shown in Table 1 . 

[0026] [Example 1 of a comparison] The completely same reaction as an example 1 was performed by the reaction 
time shown in Table 1 without adding pyruvic-acid sodium to - [example 5 of comparison] system of reaction. These 
reaction results were shown in Table 1 . 
[0027] 
[Table 1] 
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[0028] The effectiveness that the amount of lactic-acid generation increases remarkably rather than the added 
amount of pyruvic-acid sodium is accepted, and the lactic-acid generation rate is improving notably so that clearly 
from Table 1. And glucose consumption and an output rate are greatly raised by pyruvic-acid addition. Moreover, it 
is also clear that such pyruvic-acid addition effectiveness is continuing over long duration. 

[0029] [Example 6] Except setting the addition of pyruvic-acid sodium to 30mM(s), the same reaction approach was 
carried out by microorganism kind Corynebacterium guru TAMIKAMU (Corynebacterium glutamicum) ATCC 13032 
used in the example 1 , and the lactic-acid generation reaction was carried out according to conditions. Reaction 
time is performed in 2 hours and shows these results in Table 2. 

[0030] [Example 7] Except setting the addition of pyruvic-acid sodium to 30mM(s), the same reaction approach was 
carried out by microorganism, kind Corynebacterium guru TAMIKAMU (Corynebacterium glutamicum) ATCC13032 
used in the example 1, and the lactic-acid generation reaction was carried out according to conditions. Reaction 
time is performed in 4 hours and shows these results in Table 2. 
[0031] 
[Table 2] 
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[0032] Increase of the remarkable amount of lactic-acid generation and glucose consumption is accepted, and those 
rates are also increasing very greatly as made clear also from Table 2. 
[0033] [Example 8] 

According to the same approach as the production example 1 of the lactic acid by the BUREBIBAKUTERIU 
RAKUTO fur mentum (B re vi bacterium lactofermentum) ATCC13869, and conditions, the lactic-acid generation 
reaction was aerobically performed for the BUREBIBAKUTERIU RAKUTO fur mentum (Brevibacterium 
lactofermentum) ATCC13869 in aversion on the same approach as an example 1, and conditions after culture. 
Reaction time was performed in 2 hours. The result of having analyzed reaction mixture is shown in Table 3 after 
reaction termination. 

[0034] [Example 9] According to the same approach as an example 1, and conditions, the lactic-acid generation 
reaction was aerobically performed for the BUREBIBAKUTERIU RAKUTO fur mentum (Brevibacterium 
lactofermentum) ATCC13869 in aversion on the same approach as an example 1, and conditions after culture. 
Reaction time was performed in 4 hours. The result of having analyzed reaction mixture is shown in Table 3 after 
reaction termination. 

[0035] [Example 10] According to the same approach as an example 1, and conditions, the lactic-acid generation 
reaction was aerobically performed for the BUREBIBAKUTERIU RAKUTO fur mentum (Brevibacterium 
lactofermentum) ATCC13869 in aversion on the same approach as an example 1, and conditions after culture. 
Reaction time was performed in 6 hours. The result of having analyzed reaction mixture is shown in Table 3 after 
reaction termination. 

[0036] [Example 1 1] According to the same approach as an example 1, and conditions, the lactic-acid generation 
reaction was aerobically performed for the BUREBIBAKUTERIU RAKUTO fur mentum (Brevibacterium 
lactofermentum) ATCC13869 in aversion on the same approach as an example 1, and conditions after culture. 
Reaction time was performed in 8 hours. The result of having analyzed reaction mixture is shown in Table 3 after 
reaction termination. 

[0037] [Example 12] According to the same approach as an example 1, and conditions, the lactic-acid generation 
reaction was aerobically performed for the BUREBIBAKUTERIU RAKUTO fur mentum. (Brevibacterium 
lactofermentum) ATCC13869 in aversion on the same approach as an example 1, and conditions after culture. 
Reaction time was performed in 10 hours. 

[0038] [Example 6 of a comparison] If it removed not adding pyruvic-acid sodium, according to the approach of an 
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example 8, and conditions, the lactic-acid generation reaction was performed in reaction-time 2 hours using the 
BUREBIBAKUTERIU RAKUTO fur mentum (Brevibacterium lactofermentum) ATCC13869 used in the example 8. The 
result of having analyzed reaction mixture is shown in Table 3 after reaction termination. 

[0039] [Example 7 of a comparison] If it removed not adding pyruvic-acid sodium, according to the approach of an 
example 8, and conditions, the lactic-acid generation reaction was performed in reaction-time 4 hours using the 
BUREBIBAKUTERIU RAKUTO fur mentum (Brevibacterium lactofermentum) ATCC13869 used in the example 8. The 
result of having analyzed reaction mixture is shown in Table 3 after reaction termination. 

[0040] [Example 8 of a comparison] If it removed not adding pyruvic-acid sodium, according to the approach of an 
example 8, and conditions, the lactic-acid generation reaction was performed in reaction-time 6 hours using the 
BUREBIBAKUTERIU RAKUTO fur mentum (Brevibacterium lactofermentum) ATCC13869 used in the example 8. The 
result of having analyzed reaction mixture is shown in Table 3 after reaction termination. 

[0041] [Example 9 of a comparison] If it removed not adding pyruvic-acid sodium, according to the approach of an 
example 8, and conditions, the lactic-acid generation reaction was performed in reaction-time 8 hours using the 
BUREBIBAKUTERIU RAKUTO fur mentum (Brevibacterium lactofermentum) ATCC1 3869 used in the example 8. The 
result of having analyzed reaction mixture is shown in Table 3 after reaction termination. 

[0042] [Example 10 of a comparison] If it removed not adding pyruvic-acid sodium, according to the approach of an 
example 8, and conditions, the lactic-acid generation reaction was performed in reaction-time 10 hours using the 
BUREBIBAKUTERIU RAKUTO fur mentum (Brevibacterium lactofermentum) ATCC13869 used in the example 8. The 
result of having analyzed reaction mixture is shown in Table 3 after reaction termination. 
;0043] 

[Table 3] 
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[0044] From Table 3, it did not depend on a microorganism kind but it was shown clearly that the pyruvic-acid 

addition effectiveness was discovered. 

[0045] 

[Effect of the Invention] By the lactic-acid manufacture approach of this invention, the productive efficiency of a 
lactic acid can be remarkably raised in the case of lactic acid fermentation, and the lactic acid which has good flavor 
can be obtained. This lactic acid can be used as a food additive as chemistry raw materials, such as manufacture of 
sake, Biel, a soft drink, pickles, soy sauce, or bread-making, drugs, agricultural chemicals, or cosmetics. 
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[§9*1 1] SJ^jfcWfc^ffAOSHinSJvafc'A'K' 
£. 

[11*16] ?LK**««r^«J:9«!lDS^5ii , A'tr 

[000 1] 
[0 0 0 2] 

aK^jRiH-i vxhmm£tix\,->z>. rnm<D&sm#x$> 

[0 0 0 3] fe*<fc?K *SSjfelwJ:SS.eaRitH:, 
Wet LTSL»£j£l&27£*-r-5«* ro*fe«©»»Sr*U 

[0 0 0 4] ZZ.X\ A«o*a»*SrIfll±S*6ik 



[0005] %m(o±m&g.*±.\fz>^k$:n&) 

tLT, ^S 6 ®tfitC^^<CJ (mevalonic acid) 
S©7 S / KS-$tf*Sl6M»«Miai (soy bean 
hvdrolyzate) £t^JJ01-5;l t fc&bHTl^ -S (Biosci 
ence Biotechnology &; Biochemistry, 61 (4) : 604-608, 1 
997) o bri>U ^^«(^nb^»fCOV^ 

[0 0 0 6] 

[3Sffl##«fcb«fc 5 ttsp] Cti 
[0 0 0 7] 

(pyruvic acid) "C^So ?URfe*0l£ «fc Z>t$mfrb<0 
[0 0 0 8] b^SlC, *55M*C*5V>Xtt, tVwe>-® 

SbJ:03®S 4: bTT1B^*Dta6dS#x.e>JxS. 
[0009] tr/nr>*j:9SL**38#^sttS»cB 

bTJi> w <D£ZJ&\Z. N A D H (^3fyT; K'Tt^ 

n a d h temmm t-*3 rt ^> ^ >m<ommftxtb z> ? 
y t;ur/vft K3 - y v&a*e> t:vvtf y^^KfSS: 
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[ooiol'tttfcfe, (i) 
zmkh+z fuet(omt^m. ( 2 ) ast^i^ =* 

(1) IB^cDfLKoS^ft, (3) 

a±E (2) c«o«jfc<o»aE*». (4) a^^8 
i^/utv^T y v&m^m-rz^t ± 
la (1 ) ttvmMntmxm. ( 5 ) 

&#«fc-rS-L!B"<4) |B»<Z)Aat<ba!jS^8fe, • (6) 

bttsfLit (7) vsv'^&i&tt'tz^k&mm 

[0 0 11] 

[0012] *§&m<D&mk\*.%m<D£.f&&%&$> e>*us 

ftS <fc 5 *fe«<Oil*«:#fc*V^Aifc^«36 s ff fcix 

So 

[0 0 13] »«fi9*frW:«*ri«»^, ^FflStt^ 

[0014] **w^fflsna*iw*«ttiwio# 

rtdSffl**. ^rflcW^H:, 0Jx.tf7^ (La 



ctobacillus) Jg x ^h^h^y^^ (Streptococcu 
s) Ms *<*f 4 $T ^ y % * (Pediococcus) jR x T^pa 

(Aerococcus) ^/V^^y^ (Carbob 
acterium) M > ^ >7' n =i $/ # * (Enterococcus) JIL 
xyy^n hy (Erysipclothorix) Ms ff*7 

(Gemella) Ms ^Ph^77 (Globicatella) jR. 7 
^ (Lactococcus) Ms r"{ = S X h y 9 (L 

euconostoc) Jg^ fF^y/^^^^ (Tetragenococcu 
s) JS, tfT=*=iy*X (Vagococcus) JR, n y 
H (Corynebacterium, Brevibacterium) ^ *vf = 
y^y^A (Mycobacterium) 7^n/^^- (Art 
hrobacter) JR, mi^^y^T (Escherichia) JR, "fe 

(Serratia) JR, T~F=z-V \Z$r*\?y J* (Anaero 
bioapir ilium) MLt5)/^ (Rhizopus) JRIZUR-f" 

•ess. 

[0 0 15] ±E»mE*«4*o«t urtt. 

Xlg&S: (Appl. Environ. Microbiol. , 1999, Sep; 65 (9) ;421 
1-4215) ^m^^^-^^i^ (Appl. Environ. Microbiol. , 
1999,Apr;65(4);1384-1389) ft if Srpff S w £ , 

So 

[0 0 16] *3BW©M«H3e*ifefc:ddlt55l»«**- 

on** £ * s *fl^*««Wc» b"C^3 1/2 0 0 0^ 

1/2 ^Httgtf ■<«Wais«B * 
IBB^ x ff * Klifti/5 0 0 ^e/v-Jt 

[0017] *»M-ettffi*ixSbr/nf^K^ SH<^ 

[0018] *©*b©*«W»^Wb«*«"4: l/TH\ 

So- 
IO 01 9] 4/c, U-CttWjtBK*, 

ur^i^^y iswt* y ^ a n marrf'* 

y^A^Fe (ft) , Mn (^V^V) 

tr-#So 



[0020] %8t<D£Mtx\B\&^ mm*.<o\,*irti<D± 

lpH^jR)2-9gg, «F*U<tt«l5'-8a«T?fTfc 

im±*^j;oTa:jEici«v>ja*'ci>Rr«'T?*)5. ilk 
2) T^ttwmm&m^z 

te-TS^TvWfc^Kifc, 4) >f ^-v^UM»fllSr^v^5 
[0 0.2 2] 

[0 0 2 3] [3*lfc«.l] 

^y^/^f !J ' n^/A ( Corynebacterium 

glutamicum ) AT C C 1 3 0 3 2 \C £ Z>mM<0£j£& <fc 

S*4g, (NH 4 ) 2 S0 4 1 4 g, KH 2 P0 4 
0. 5g, K 2 HP0 4 0. 5 g,MgS0 4 «7H 



2 O 0 . 5 g , FeS0 4 • 7H z O 2 0 m g , Mn 
S0 4 -nH 2 0 20rag> D-b*tfy2 0 0^ 
g. iSK^TS VI 0 0 H g, HSr^^^ 1 gx ^ 
yilg*i(J««*5 0 0ml (pH6. 6) Oigifc 
1:100ml fo 5 0 0ml 7=7^^ 
U 12 0U 1 5»BJWMtfct>©lC«liaF*5 
0%^;i/=i-^7KS«4m 1 Sr*nx_> y^'^^y !? 
A • tfjVZ ^ # A ( Corynebacterium glutamicum ) AT 
CC 1 3 0 3 2$:im 3 3*t:tC-Cl 4B5HS£ 5« 

*u"fc <#«»#«) o #**t«k a*»i.(8o'o 

0 g> 2 0#) iciDWMrEifcL*:. »&*t*:*#^ 

[0 0 24] (NH 4 ) 2 S °4 23g, KH 2 PO 
4 0. 5g, K 2 HP0 4 0. 5g,MgS0 4 «7 
H 2 0 0. 5 g N FeS0 4 - 7H 2 0 20mg, M 
nS0 4 -nH 2 0 2 0mg v D-ftfy2 0 0 M. 

g , Mfr ^ioo^g, soomi comM 
8 o mMZ&ik&imMk LtiJIl^, k>t'ygt> y V 

#tffi"C3 3t:^Ti3>«<a»b (200 rpm) 
£lttz 0 4R»m«. #««Sr5*^»U (8 0 0 0 r p 
m> 15#. 4<C) , »btufcJ:»«Sr»Wbfci:3: 
<5, SA4j«iW:7 7. 4 mMT'feo^o £fc, 

[0 02.5] CHUM* 2 ] ~ C*M^J 5 ) 

#Ml b±<mtJfm\ &WXft\,\. rHfctf>EJStt* 

[0 0 2 6] [Jttfcflll] ~ [ittfe«l5] SiS3RlCtr/U 

[0 0 2 7] 
[II] 
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2 


i ! 


3 


4 


5 




2 


4 


6 


8 


1 0 


mm 

(1 OmM) 


(mM) 


38.2 


77.4 


114.3 


149.8 


182.2 


(mM) 


32.6 


64.1 


97.0 


120.5 


143.7 




1 


2 


3 


4 


5 


as*sm ^^^-^^ 


2 


4 


6 


8 


1 0 


mm 
&u 


?LB£jfcfi<C) 
(mM) 


13.0 


26.1 


39.1 


52.1 


65.1 


^3-X««fi(D) 
(mM) 


10.5 


20.4 


30.6 


40.7 


50.9 


max 


C (A) - (C) ] 


25.2 


61.3 


75.2 


97.7 


117.1 


flWctroM) 

[ (B) - (D) ] 


22.1 


43.7 


66.4 


79.8 


92.8 



[0 0 2 8] *l36»6Wfe3a*ftJ:5fc, tB*D$nfctr/v 

-t its tf/nf^BBBamfcj: ^tH*a*e> 

[0 0 2 9] (^1M6) kV^VSt MJ ^AO^Jn 

s«r3 omMttswri, xkm i ^a^itma&M 

zz ]) ^y<^y L ]) • J? J* ( Corynebacterium 

giutamicum ) A T C C 1 3 0 3 2 iC X 9 <Dfcfcj5 

[0 0 3 0]- C3tlfi« 7 ] \f/v\f^mrT Y y # aco^Jp 

=i!J^/^fy 9^ • ^^^^^ ( Corynebacterium 
giutamicum ) ATCC 1 3 0 3 2\CX 9 <D&.fcjj 

[0 0 3 1] 
[S2] 
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6 


7 


— RjmWi (hr) 


2 


4 


(3 0mM) 


<A) 

(mM) 


43.6 


88.7 


(mM) 


35.8 


71.3 




1 


2 


^^^^^^ Ej£8*KI(hr) 


2 


4 




?L&£f£2(C) 
(mM) 


13.0 


26.1 


*/U3-*W*«(D) 
(mM) 


10,5 


20.4- 




C (A) - (C) ] 


30.6 


62.6 


**(mM) 

C (B) - (D) ] 


25.3 


50.9 



[0032] m2frhi>wbMc£tix\,^z£?\c, m 

[0 0 3 3] HMfefcl 8 ] 
^Wtr/^^V 5 * U V • 7? h^T-*^ >^ A ( Brevibacter 
iuin lactof ermentum) ATCC 1 3 8 6 9 iCfc 5fLg£<£> 

ltt«ll2:mom ftfM£«v\ ^Hf^^yyjr 
• y # Y~7 T — ^ J* ( Brevibacterium lactofermen 
turn) ATCC13869 *#«ttfcJfc*«K Xttffl 1 

bfc^*«r^3JC^-r o 

[003 4 ] otiKM 9 ] mmm 1 fc mm^m, tut 

^1/^/^7!) ? • 7? h?T— >>^*A (Br 
evibacterium lactof ermentum ) ATCC1 3 8 6 9 £r 

ff«tt^*«*. sawn traatb^su *fr-e«wi» 
[0035] immm i o] ^ffieg 1 £ ig«<D:fr8u ft 

(Brevibacterium lactof ermentum ) ATCC 1 3 8 6 



/Co K«*T«, S^^^^*fbfc^*Sr^3{c^-to 

[0036] HdkMi fcra«o*a&, ft 

( Brevibacterium 1 ac tof ermentum ) ATCC1 386. 

«ttlcW*£j8EJS«:fTofc. BK«MBtt8l»IB-CfTo 

[0 0 3 7] ClOMl 2] HJfe^l t@«0*ffi, ft 

( Brevibacterium lactofermentum ) ATCC1 386 
9*r#«ttte#*». »S« l i: ftf*n?» 

[0 0 3 8] [JfciRfll 6 ) tr^if V'S^ h y 9 A £8860 

f !) !> • 7 ^ Yy T*— A ( Brevibacterium lacto 

fermentum) ATCC 1 3 8 6 9 SrfflV^ Hj&feW 8 <D 

[0 0 3 9] [Jfc4fe«|7] tf/Wbf^K^ h y £-k«r8sJn 

7l)f) • 7^ h 77 — 7* J* ( Brevibacterium lacto 
fermentum ) ATCC1 38 6 9^V^ SBSfcW 8 <0 

[0 0 4 0] tJt««8] fcfynf^K^hy ^^SrS&to 

V" V $ * 7 ^ hyr^-^y^A ( Brevibacterium lacto 
fermentum ) ATCC 1 3 8 6 9 Srfl!v>-C\ MMM 8 CO 

[o o4i] citttfl9] tr^tfvK^hy ^ASraaro 

T" y ^ • h77'~^>'^^ ( Brevibacterium lacto 
fermentum ) ATCC 1 3 8 6 9 3rJB^T. ^2fe0U 8 CD" 
Jjfc, 2kmzft\,\ K«»IB8*IB-CJLIMferilK«:*:1T 

-To 

[0 0 4 2] [tb««10] tr/Hf^lH-h»«?ASr* 

^7!) !) • 7^ h7r-^>'^^ ( Brevibacterium lac 
toferroentum ). ATCC 1 3 8 6 9 ^rffiV^T, HJ£0ij8 

ftfl=lc«v\ KJSNrMi 0B#ra*r?L»*j*SJ6 
^ofco RJE»T«, Ri£?«Sr»*fb^JS*S:*3lc 
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[0 0 4 3] 



US 3 J 





8 


9 


1 0 


1 1 


1 2 




2 


4 


6 


8 


1 0 


mm 

(1 OmM) 


(mM) 


37.5 


76.0 


111.2 


144.9 


176.1 


(mM) 


31. S 


62.1 


93.8 


117.1 


139.1 




6 


7 


8 


9 


1 0 


R&mm "^^-^^ 


2 


4 


6 


8 


1 0 


SI* 


3L&£fiX£(C) 
(mM) 


12.5 


2&.0 


38.0 


so: z 


62.8 


(mM) 


10.0 


19.5 


29. 5 


39.1 


SO. 1 




[ (A) - (C) ] 


25.0 


51.0 


73.2 


94.7 


113.3 


t (B) - (D) ] 


21.5 


42.6 


64.3 


78.0 


89.0 



[0 0 4 4] *"3J:!K \f^\fi^m 

[0 0 4 5] 
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